Introduction
As the binomial implies, this species is mostly associated with wetlands (Figures 1 & 2) . While there are forms that are also cultivated in uplands, the wild plants are in waterways, such as canals, lakes, ponds, rivers, and in marshes and paddies with rice (e.g., Austin 1980 , Fang & Staples 1995 , van Ooststroom & Hoogland 1953 . The fruits are tardily dehiscent or perhaps even indehiscent, and are presumably adapted for water dispersal. Like many others in the family, I. aquatica has "labyrinth seeds," retaining air pockets that allow them to float for long periods (van Heel 1970 (van Heel , 1971 . Several members of the family are famous for being dispersed by water (e.g., Guppy 1917) .
Europeans discovered I. aquatica in a variety of places in the Old World when they first arrived there. The first record was from the Malabar Coast of India when Rheede (1692) recorded it as Ballel (Table 1, Appendix 1). About the same time (1660-1690s) in eastern Indonesia, Rumphius (1741 Rumphius ( -1750 called the herb Olus-vagum. Linnaeus (1753) cited the Rheede name under Convolvulus reptans, but the epithet cannot be used because of a typification problem (Merrill 1917 , 1939 , van Ooststroom 1940 , Verdcourt 1963 . In spite of that complication, authors for many years incorrectly used I. reptans (L.) Poiret and information on the plants will appear under that name, particularly in older references. Another name that partly applies to this species is Convolvulus sagittaefolia Burman f. (1768) , but that cannot be used either. Forsskåll (1775) finally discovered the plants in Yemen and proposed the name now used, I. aquatica. An oddity about Forsskåll's discovery is that he reported the herb from a desert area where the species presumably is not native. The horn of Africa and nearby Asia is mostly too 
Invasive Species
Rumphius (1741-1750) was one of the first to comment on the wandering nature of these plants. He contended that the Malay name kangkong meant "it is restless." Later Heyne (1927) commented on the marked ability of I. aquatica to spread and compete with other plants. Although Ochse (1951) was advocating water spinach as a vegetable in Florida, he also pointed out that it had marked potential to escape. The species has been introduced repeatedly into Florida since before the 1950s and has escaped from cultivation , Gordon & Thomas 1997 , Ng 1954 , Ochse 1951 . The plants also have been introduced elsewhere in the New World, including Belize, Costa Rica, Cuba, Dominican Republic, Florida, Brazil, the Guianas, Haiti, Honduras, Jamaica, Nicaragua, Panama, Peru, and Puerto Rico. Water spinach is known and eaten in at least California, Florida, Oregon, New York, and Washington, basically throughout the United States because of dispersal to oriental populations. The vegetable is also marketed in several European countries.
The vigorous growth of the plants quickly covers expanses of water. Heyne (1927) wrote that "Het wordt vermenigvuldige met stukken van de stengels en beslaat spoedig een groote plaats" (It multiplies rapidly with pieces of the stems covering a large place in a short time). Under good conditions, I. aquatica produces 190,000 kg fresh weight biomass per hectare in nine months (Lange- land & Burks 1998). Propagation is mostly by fragmentation , but water spinach can produce 175-245 fruits per plant (Patnaik 1976 ).
Some even consider water spinach a problem in its homeland. Patnaik (1976) studied I. aquatica trying to find a vulnerable period in its lifecycle to control it in Orissa, India. Similarly, Gangstadt (1976) tried to discover effective management for the Philippines. Why the plant has become a problem only in Florida in the United States is not clear. It may be as simple as time since introduction, but Edie and Ho (1969) suggested climate as a factor. They said the crop only grew satisfactorily when the mean temperature is above ca. 25°C. The species continues being cultivated in California, Texas, and the U.S. Virgin Islands. California grows nearly 90% of the U.S. commercial crop, which is exported to at least Oregon, Washington, and New York (Harwood & Sytsma 2003) .
Possession of I. aquatica in Florida has been prohibited since 1973 (McCann et al. 1996) , but Asians continue growing it illegally and it is still for sale (Austin, unpublished data 2001 , Thirumala pers. comm. 2006 . Infestations in some Florida public lakes have been eradicated, or at least the attempt made (Langeland & Burks 1998) . Water spinach was listed as a noxious weed in 35 states by (USDA 2006 . Some include this aquatic food plant among the "100 of the worst" of the world's invasive plants (ISSG 2005) .
There are academic and practical reasons for knowing where I. aquatica was domesticated. This paper examines data from six aspects of the species to explore where water spinach may have been taken into cultivation.
Human and Animal Food
Throughout much of tropical Asia this is a common food eaten by all social groups (Burkill 1966 , Roxburgh 1824 ). This potherb is popular across an array of countries as an addition to other foods at mealtime; some eat water spinach two or three times a week (Cornelius et al. 1985) . There are several ways people consume these herbs, although the most frequent is a cooked vegetable. A common method is to lightly fry the young tips, including stems and leaves (Westphal 1993) . However, tips are also eaten boiled, steamed, or added to soups, stews, curries, sambals (Facciola 1990) , and even pickled (Figure 4 ). Often the branch tips are cooked with onions and chilies, or with garlic, ginger, other spices, shrimp paste, and cuttlefish (Herklots 1972 , Wikipedia 2006 . Several dishes are regional favorites, such as Cantonese furu (wéng cài 蕹 菜 with bean-curd), and with bean paste and shallots in Hakka cuisine (Fujian, Guangdong, Jiangxi,) . Thais stir-fry pak bung with oyster sauce and shrimp paste. In Vietnam giàu muông is used as a garnish and eaten with noodles. The dishes adobong kangkong (spicy pork or chicken) and sinigang (kangkong, sour fish, and meat stews) are popular in the Philippines (Wikipedia 2006) .
Ipomoea aquatica is also fodder for animals, in limited quantity as it is somewhat laxative. These herbs are often grown in fish ponds by Chinese, particularly as food for their pigs (Ly et al. 2002 , Westphal 1993 , although they are also fed to cattle and fish . In Vietnam, giàu muông is fed to chickens, ducks, and pigs (Ogle et al. 2003) .
While the herbs are eaten in Africa, their use is known in only Ethiopia, Sudan and Tanzania (Dalziel 1937 , VainoMattila 2000 , Williams 1949 , Sebsebe pers. comm. 2006 . Of seven regions in Ethiopia, only one locality in the Ilubabor region claimed to eat the plants (Sebsebe pers. comm. 2006) . Similarly, in Australia, there is no record of long and widespread use, and Payne (1956) thought the plant was introduced there.
Water spinach retains an importance as food in southeastern Asia. These data suggest a nativity in southern and southeastern Asia.
Regions of Cultivation
Records were found of water spinach being cultivated in Bangladesh, Burma, Cambodia, China, Fiji, India, Indonesia, Japan, Malaysia, Nepal, New Guinea, Okinawa, Philippines, Sri Lanka, Taiwan, Thailand, and Vietnam (Clarke 1885 , Cornelius et al. 1985 , French 1986 , Herklots 1972 , Heyne 1927 , Manandhar 2002 , Walker 1976 , Watt 1889 , Westphal 1993 , Wiser 1955 , McDonald pers. comm. 2006 . In many of these places, growing of the food is deeply embedded in local cultures. While the species is cultivated in places not in the core of its range, like northern Australia and Hawaii, there I. aquatica is associated with diaspora from southeastern Asian countries, particularly China, Vietnam, the Philippines, and western Malaysia. Indeed, a survey of the literature about this crop suggests a dominantly southeastern Asian group of researchers (cf. Literature cited).
For some time, kangkong has been extremely important in Malaysia and at least western Indonesia. Many consider water spinach second in importance to pak choi [bai cai] 白菜 (Brassica rapa L. Parachinensis group, syn. B. chinensis L.), the ubiquitous Chinese vegetable (Tay & Toxopeus 1993) . Pak choi, an avowedly Chinese vegetable, dates back to the 5th century A.D., yet it was introduced into the Malacca Straits Settlement only in the 1400s. Cultivation regions do not contradict a southeastern Asian origin.
Medicinal Uses
As with many plants (Etkin 2006 , Ogle et al. 2003 , this is considered a food with medicinal effects. Ipomoea aquatica is considered a laxative, is recommended for piles, and "in certain nervous conditions with sleeplessness and head-ache" (Burkill 1966 , Read 1936 , Van Valkenburgh & Bunyapraphatsara 2001 . Some say the plant has a calming impact on people, an action that McDonald (pers. comm. 2006 ) referred to as "hypnotic." Eating the plants is thought to aid in getting to sleep, and he agrees that eating a sufficient quantity brings on drowsiness. Naples (2005) also thought that "Eating a lot of the plant has a nerve-calming effect in cases of sleeplessness, stress, headache, general weakness and leukorrhoea."
The laxative effect may have been why Heyne (1927) recommended water spinach for treating hemorrhoids, but more likely it was applied directly as a poultice. People in Borneo, Cambodia, and Malaysia use it as a poultice to treat fever with delirium and put buds on ringworm lesions (Menaut 1929 in Burkill 1966 , Van Valkenburgh & Bunyapraphatsara 2001 , or on boils (Heyne 1927) . In Burma, India, and Indonesia the juice is used as an emetic to treat poisoning from opium, arsenic, and from drinking polluted water (Kapoor & Kapoor 1980 , Uphof 1968 , Van Valkenburgh & Bunyapraphatsara 2001 . Heyne (1927) said "Anderen echter waarschuwen tegen het gebruik van veel kangkoeng, omdat het witten vloed zou opwekken" (Others, however, warn against the use of much kangkoeng, because it causes leukorrhoea). Naples (2005) agreed.
One aspect recorded by Naples (2005) is that "the seeds are a strong pesticide killing earthworms, leeches, pig tapeworm and other intestinal parasites." This trait has not been located elsewhere, but is not surprising since there are many poisonous compound found in the family (Austin 2000 , Austin et al. 2001 , Schimming et al. 2005 .
In much of southeastern Asia, I. aquatica is considered a tonic. The species contains several vitamins, including A, B, C, E, and "U" (S-methyl-methionine), and is used to treat gastric and intestinal disorders (ISSG 2005 , Roi 1955 , Watt 1889 , Westphal 1993) . The species also contains aliphatic pyrrolidine amides, carotenoids, hentriacontane, β-sitosterol and its glycosides, prostaglandin, leukotrine, N-trans-and N-cis feruloyltyramines (Bruemmer & Roe 1979 , Chen & Chen 1992 , Snyder et al. 1981 , Sundar Rao 1990 , Tofern et al. 1999 , Van Valkenburgh & Bunyapraphatsara 2001 , Wills & Rangga 1996 , Wills et al. 1984 . Fresh plants have from 1.9-4.6% proteins; carbohydrates average ca. 4.3% (Wills et al. 1984 , Yamaguchi 1990 ). In the Philippines a mouthwash made of water spinach was experimentally shown to be effective against Escherichia coli and Staphylococcus aureus (Castillo 1982) .
In Africa I. aquatica is used to treat diabetes as it is in Sri Lanka (Iwu 1993 , Malalavidhane et al. 2000 . Plants contain insulin-like compounds clinically shown to be effective. For West Africa, Iwu (1993) gives no references for this species. Elsewhere the species is used to treat abscesses, mental illness (Tanzania), and intestinal problems (Somalia) (Haerdi 1964 , Samuelsson et al. 1992 ).
There are records of I. aquatica being used medicinally in at least Africa, Borneo, Burma, Cambodia, China, India, Indonesia, the Philippines, and Sri Lanka. Medical use focuses around southeastern Asia. Scarcity of use suggests that the plants began being used as medicine in Africa comparatively recently.
Phylogenetic Relationships
Choisy (1845) At least in recent years, it has been widely acknowledged by taxonomists that Erpipomoea was probably polyphyletic. The taxon was retained because there was no clear alternative. Both morphological and molecular genetic studies now indicate that I. asarifolia (Desrousseaux) Roemer and Schultes and I. pes-caprae are related, and that the others probably are not that close to this pair (Austin 2005) .
Exactly what other species are related to I. aquatica is problematical. No thorough morphological study has been made, although cotyledons have been examined in a few species, as have isozymes (Das & Mukherjee 1997) . These authors concluded that I. aquatica was basal to the other species studied, although Ogunwenmo (2003) thought that was because of parallel evolution in cotyledons. Still, even he considered I. aquatica basal to the small sample he examined.
Molecular genetic data published to date also have been ambiguous about placement. Miller et al. (1999) found that ITS sequences grouped I. aquatica and the Australian endemic I. diamantinensis J. M. Black with 100% bootstrap support. This pair was joined with I. obscura and I. ochracea with 66% of replications.
Other sequences used to examine relationships within Ipomoea were waxy (Manos et al. 2001 , Miller et al. 1999 , and the four chloroplast regions rbcL, atpB, psbE-J operon, and the trnL-trnF intron/spacer (Stefanovic et al. 2002) . In addition, Miller et al. (2002) made a comparison of Bayesian and maximum likelihood techniques. Each of these studies found somewhat different results, from no resolution (Stefanovic et al. 2002) to alliance with different arrays of species (Manos et al. 2001 , Miller et al. 1999 . Some studies suggested an alliance of I. aquatica with section Mina, but Miller et al. (2004) excluded it, without comment, from further study of that group. All molecular genetic studies gave somewhat different results when indicating the species related to I. aquatica. Similarly, Bayesian and consensus methods of analyzing molecular data sets gave distinct groupings.
Still, some morphological and molecular data indicate that I. aquatica is indeed allied with I. cairica and I. ochracea. Thus removed from the type species of Erpipomoea (I. pes-caprae), the next earliest name for a section containing I. aquatica is Leiocalyx (type I. kentrocarpa Hochstetter ex A. Richard). With this altered circumscription, Erpipomoea is restricted to I. pes-caprae, I. asarifolia, and their allies.
Several relatives of I. aquatica (i.e., I. cairica, I. obscura, I. ochracea) are spread from western Africa across the Indian subcontinent and northern Australia to China. All of the likely close relatives are now pantropical through introduction except for I. diamantininsis. That species is endemic to northern Queensland in Australia. Because several of the molecular genetic studies excluded this endemic (Hulsenbeck et al. 2002 , Manos et al. 2001 , not much more can be concluded. What can be said is that phylogenetic affinity does not negate a southeastern Asian origin for I. aquatica.
Common Names
Common names were espoused by De Candolle (1886) and more recent authors (e.g., Austin 1998 , Burkill 1953 , Jain 1963 as one way of determining the region of oldest use for plants. There are two verifiably old names for I. aquatica and at least one other that is perhaps as old (Table 1 , Appendix 1).
The Sanskrit kalamba is the most ancient name known for I. aquatica. Sanskrit was spoken by people moving into northwestern India before 1000 B.C., and its names for organisms typically are estimated at 2000-200 B.C. years old (cf. Decker-Walters 1999 for recent summary). For water spinach, Monier-Williams (1899) listed the names kaDamba, kalamba, kalambaka, and kalambukA. Thus, before ca. 250 B.C., when Prakrit evolved from Sanskrit, there were at least four variations of the word (Malten 2003) . The spellings kaDamba and kalamba were translated by Monier-Williams (1899) as "the stalk of a potherb," and both kalambaka (crane potherb), and kalambukA (laughter potherb) were said to be kinds of kalamba.
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The Sanskrit kalamba shows that people were aware enough of the plants to give them a name by at least 200 B.C. and possibly earlier. Since people recognized two "kinds," it is possible that they were referring to cultivated and wild plants, but there are not enough data in the dictionaries to know what they meant. Also, the ancient kalamba left descendant words in Bengali (Bangladesh; West Bengal, south to Uttar Pradesh, India), Hindi (across northern India, south to at least Orissa), Mundari (eastern India; Nepal), Nepali (Nepal), Tamil (Tamilnadu and nearby states), and Parbati, Satar, and Tharu (all Nepal). The languages Bengali, Hindi, and Nepali are considered to be directly related to Sanskrit (Gordon 2005 Li (1979) where this plant is rendered 蕹. He added modern Cantonese yung ts'ai (蕹菜); this is wéng cài in pinyin.
Ji Han noted the morphological similarity of yung (蕹) to lok'uei (落葵, Basella rubra L.). That comparison, the character used, and the growing of the plants in mats floating on water confirm the identity as I. aquatica. Ji Han wrote in the 300s that this was "a strange vegetable of the south" to people in northern China.
According to Ng (1954) , Ching (1968) and Edie and Ho (1969) To make the situation confusing, a second name for these plants 甕菜 is written differently but pronounced the same (homophones)-wéng cài in pinyin; ong ts'ai in Cantonese ( Figure 5 ). This Cantonese and Taiwanese name has a venerable usage (Ching 1968 , although its age is yet to be determined. One story I was told in 1980 by Shu-Chen Yu Hu, a skilled caligrapher from Hebei province, is that 甕菜 was applied during a period in Chinese history when people were forced to flee their homelands by boats and took along one of their favorite vegetables in earthen pots. Ching (1968) and Edie and Ho (1969) consider this a legend particularly common in Fukien and Taiwan. The story holds that the ancestors of the Chinese in Taiwan came from Fukien to escape the reign of a tyrant (unnamed) "many centuries ago." These people loaded provisions on their vessels and the only vegetable that would remain fresh during the voyage was a wild plant along the river banks. They put this 甕菜 in pots and propagated it during the voyage. In Taiwan, they turned this wild plant into an important cultivated vegetable crop. Mainland people were settling on the island of Taiwan by A.D. 1167 and maybe before. Fukienese seem to have been the first on the island although Hakkanese from Hong Kong are also common.
There are other interpretations of 蕹 and 甕 and their origins (Lee 2006) . The true ages remain uncertain, but the words 蕹 (buried propagule) and 甕 (earthen jar or urn) are so old that few modern Chinese speakers recognize or really understand them (cf. Lee 2006) . The second name is used in some dialects, but less often in formal writing. Still both words are included in the Wade-Giles system (cf. Mathews 1944-甕 p. 1062; 蕹 p. 1134), and in the Chinese Character Dictionary (Chin et al. 1995 (Chin et al. -2006 . Also, Yung and Yao (1985) , Staples (1998) , and Peng (2000) list 甕 菜 for Taiwan.
Although perhaps younger than the Indian name, wéng 蕹 still appeared in Chinese documents by ca. A.D. 300. Inclusion of the name in modern Chinese dialects as different as Cantonese, Hakkanese, Mandarin, and those spoken in Taiwan also points to an ancient use in that region.
The most widespread name for I. aquatica is kangkong and its variants (Table 1, Appendix 1). Blust (2000) considered kangkong either Malay or from one of the languages in the Philippines; he could determine no more closely with linguistics. Rumphius (1741-1750) thought that kangkong meant, "it is restless." That meaning cannot be confirmed by modern speakers or dictionaries (Horne 1974 , Winstedt & Wilkinson 1949 , Lau pers. comm. 2006 , however, there is a proverb in Malay that refers to I. aquatica as "the ill weed that grows apace" (Winstedt & Wilkinson 1949) . Perhaps it was that comparison that Rumphius was alluding to.
Dictionaries also show the word kangkong for a species of frog in Malaysia that is supposed to say its name with its onomatopoetic call. Otherwise, to most modern speakers of Malay kangkong is simply the word for water spinach.
Kangkong is applied to several other plants, but usually with modifiers (e.g., kangkong pasir for Xenostegia tridentata (L.) D.F. Austin and Staples; akar kangkong gajab for Vitis lanceolaria (Roxburgh) Wallich).
The name kangkong apparently has been carried by people speaking Malay, or the Europeans who adopted the name, across much of Malaysia, Indonesia, and the western Pacific Islands (Table 1, Figure 6 ). Malays, Portuguese, Spanish, or Dutch, all early traders in that region, may have carried the name kangkong and the vegetable with them from place to place. Rumphius (1741 Rumphius ( -1750 recorded that the people of Ambon (Moluccas Islands) had no name of their own for the plants, but used the Malay kangkong. Transport is also indicated by the fact that kangkong is a loan word in Guam and the nearby Marianas Islands (Blust 2000) . While the Chamorro-speakers on these islands were derived from the Philippines, Blust (2000) thought that either the Malays (beginning ca. 1292) or the Spanish (beginning 1565) introduced the name kangkong. He favored the Spanish, although he did not mention possible transport elsewhere by the Portuguese and Dutch.
The Portuguese took Malacca on the Malay Peninsula opposite the straits and Sumatra in 1511 and dominated spice trade with Europe for about 94 years. They then were replaced by the Dutch in 1605 (Forrest 1995) , who established their headquarters in Batavia (modern Jakarta, Java). The Dutch dominated trade through the Vereenigde Oost-Indische Compagnie (VOC or Dutch East India Company) for the next 190 years (Adams 1996) . Either group could have spread the name kangkong, if not the plants. Although Blust (2000) did not think that the Malay traders took the word to Guam in the 1200s, he did not exclude their taking it elsewhere. Even the early date Webster 1996) . The same seems to be true of Danish and Dutch. Kangkong is a loan word in Bali, Bukit, Chamorro, Javanese, Madurese, Malay, Minangkabau, Palauan, the Philippine languages, Sinhalese, Tok pisin, and Yapese; it may be in several others (Table 1 , Appendix 1). Historical data indicate that kangkong is younger than either kalamba and wéng cài, but that does not confirm that use of the plant in the Malay Peninsula is younger. It simply indicates a lack of data.
People in neither Burma, Cambodia, Laos, Thailand, nor Vietnam, use one of these affirmably ancient names (Appendix 1). Instead, each country has its own unique designations for I. aquatica. No historical documents or etymological data have been found to suggest ages of either of the names used in these areas. Names do not suggest recent adoption of the plants, but give unique local views of the species. Since these countries have different names for the species, perhaps that indicates marked antiquity in those areas.
The fact that language families as distinct as Austro-Asiatic, Dravidian, Indo-European, Sino-Tibetan, and Tai-Kadai show a diversity of names must indicate great age in southeastern Asia. There is some name variety in Africa and the Pacific, but it does not seem to be as great as in continental southeastern Asia. Names and their historical origins point to southeastern Asia as the cradle of I. aquatica.
Plant Pathogens and Pests
A series of problems (Westphal 1993 ) are created by Pythium, causing damping-off, Cercospora leaf spot, and root knot nematodes (Meloidogyne incognita (Kofoid & White) Chitwood and M. javanica (Treub) Chitwood). Aphids may be pests in fields, particularly those with "ratoon cropping" (as a perennial with new shoots coming up from the root). None of these are host-specific.
Lepidoptera that feed on the plant are Diacrisia strigatula Walker and Spodoptera litura (Fabricius) (Westphal 1993) . Both of these are polyphagous, feeding an a number of host plants. The genus Diacrisia (Arctiidae) includes the familiar "woolly-bear" caterpillars (D. virginica [Fabricius] ) of the eastern United States. Diacrisia strigatula (Chinese tiger moth) is another species with wide food preferences.
Larvae of Spodoptera (Acronictinae, Noctuidae) are often called "armyworms" and examples in temperate regions are S. dolichos (Fabricius) (sweet potato armyworm), S. eridania (Stoll) (southern armyworm), S. exigua (Hübner) (beet armyworm), and S. frugiperda (J.E. Smith) (fall armyworm). All of these are generalists, feeding on 80 or more different plant species in a range of families (Capinera 2001) . Spodoptera litura (tobacco cutworm, cluster caterpillar) is considered an "international pest" (Herbison-Evans & Crossley 2006) and the larvae eat a wide array of cultivated plants, ranging from vegetables to ornamentals.
There are several species of Albugo (Albuginaceae, Peronosporales, Oomycota, Straminopila), protists formerly considered fungi, that have been named after Ipomoea species because they were thought to be confined to those (Holliday 1980 , Sawada 1922 . These include A. ipomoeae-aquaticae Sawada, A. ipomoeae-hardwickii Sawada, A. ipomoeae-panduratae (Schweinitz) Swingle, and A. ipomoeae-pes-caprae Ciferri.
There has been ambiguity about the species that causes problems with I. aquatica-some call it Albugo candida (Persoon ex Lévillé) Kunze and others say it is A. ipomoeae-aquaticae (e.g., Chen et al. 1986 , Gacutan et al. 1978 , Khoo & Lim 1989 , Naples 2005 , Shivas et al. 1996 . The organism has even been called A. ipomoeae-panduratae, and both that and A. candida are known to occur on a range of species. Albugo candida is a pathogen on many Brassicaceae and Capparidaceae, while A. ipomoeae-panduratae infects an array of Convolvulus and Ipomoea species. Holliday (1980) recorded experimental attempts to infect several species of both Convolvulus and Ipomoea with A. ipomoeae-aquaticae and it grew only on I. aquatica. Albugo ipomoeae-aquaticae occurs at least in China (Hong Kong, Fuzhou), India, the Philippines, Singapore, Taiwan, northern Australia, and Irian Jaya. Although the range now has been expanded from the places where Holliday (1980) knew the species, no other references have been found of this pathogen on any plant but I. aquatica.
Albugo ipomoeae-aquaticae is a specialist pathogen on I. aquatica and has a range restricted to southern and southeastern Asia. These data point to an origin of both in that region.
Origin Debates
Everyone agrees that I. aquatica is native in southeastern Asia (e.g., Filatenko et al. 2003 , Li 1970 . Within Asia, however, there are two places that are typically cited as having domesticated the plants. One opinion is that the food species was originally Chinese. Purseglove (1968) implied that it was domesticated there and Sinskaya ( in Filatenko et al. 2003 , Chang (1970), and Li (1970) clear-ly held that it was. More recently Langeland and Burks (1998) indicate China as its homeland. Others propose India as the place of domestication. Herklots (1972) wrote that the species was "possibly Indian in origin. " Westphal (1993) , Van Valkenburgh and Bunyapraphatsara (2001) , the Singapore Science Center (2002), Owens (2003) , and Van Wyk (2005) also suggest an origin in India. Van (1998) cited both China and India.
Neither the proponents of either China or India give supporting data other than the references to when I. aquatica appeared in historical Chinese documents. No archaeological records were found and molecular genetics has not been applied to this problem.
There is similar doubt about whether the species is native in Africa. Ipomoea aquatica may be part of the indigenous flora, or it could have been introduced from farther east as were a number of other cultivated species (e.g., Mbida et al. 2006 , Rossell 1998 . Indeed, the history of the travels of Chinese mariner Cheng ho [Zheng he] during his seven expeditions of 1405-1433 note that he carried wéng cài (Lee 2002) . Each of his 300 ships brought enough provisions to last the whole voyage, in case local choices were not acceptable. In addition to rice and other food that could be preserved, the ships carried huge tubs of earth on deck so that vegetables and fruits could be grown (Leo 2006) . Cheng ho visited, in addition to coastal places in southern Asia, Mecca in Arabia, Egypt, Somalia, and Yemen (Lee 2002 ).
The few references to people using water spinach for any purpose in Africa (e.g., Dalziel 1937 , Haerdi 1964 , Iwu 1993 , Malaisse 1997 , Samuelsson et al. 1992 , Vaino-Mattila 2000 , Williams 1949 ) and its complete absence from Chweya and Eyzaguirre (1999) point to a comparatively late introduction. It seems likely that Cheng ho introduced this vegetable to Africa, particularly since Yemen is where Forsskåll discovered it in the 1770s.
The plants also grow in the northern parts of Australia (Figure 6) . Ipomoea aquatica has been presumed to be native there (Brock 1988) , but its absence from the aboriginal diet makes that problematical. The indigenous people in Australia are renowned for having eaten an amazing variety of native plants, and I. aquatica is not among them (Isaacs 1987) . Payne (1956) thought the species had been introduced into Australia. Cribb and Cribb (1987) speculated that water spinach was little known until recent years when Asian immigrants began offering the herbs in oriental food shops. The plant apparently has no indigenous common name, but is called by either the English names or kangkong.
All of the six data sets point to southeastern Asia as the cradle of this cultigen. Because there is the Sanskrit name kalamba for the species, it might be argued that there is linguistic support for domestication in India. From there it may have spread to the other countries, but we have no direct evidence comparable to that in the western Pacific.
There is, however, a long record of plant exchange between India and China. When Ji Han wrote in A.D. 304, there had already been about four centuries of overland and marine trade between these two regions (Li 1979 ). Ji Han listed numerous plants in southern China that are now known to have been imported Indian or western Asian natives. A few of these are Citrus medica L., Jasminum officinale L., J. sambac (L.) Aiton, Phoenix dactylifera L., and Piper nigrum L. Some of the imported plants were taken overland by the "Silk Road" (e.g., Phoenix dactylifera, Hu 2005), but others seem more likely to have been moved along the maritime routes. Li (1979) gives an account of trade between China, Greece, and Rome, and tells of Indian colonization of Java, Sumatra, and Cambodia reaching a climax between the third and second centuries B.C. On the other hand, China began long-distance sea travel in about the second century B.C. Ji Han simply said that Ipomoea aquatica was "from the south." Of some plants known to be foreign in China, he said they were from Ta-ch'in (land west of Chiao-Chih and Fu-nan), or that they were "brought over from Western countries." He made no comment about the origin of others.
Although available data make it tantalizing to suggest that the cultigens were introduced from India to China, proponents of neither Chinese nor Indian theories can be shown as wrong. Indeed, it cannot be shown that Indochina is not the place of origin, but there are fewer data for there than India and China. In view of the recent study of rice, the species may have been taken into cultivation in all these places. Londo et al. (2006) found data indicating that rice had been domesticated more than once, from different genetic lineages, in both China and India. More data are needed from additional studies to determine which, if either, of these views may be correct with I. aquatica. 
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